Computational simulations of protein folding to engineer amino acid sequences to encourage desired supersecondary structure formation.
The dynamics of protein folding are complicated because of the various types of amino acid interactions that create secondary, supersecondary, and tertiary interactions. Computational modeling can be used to simulate the biophysical and biochemical interactions that determine protein folding. Effective folding to a desired protein configuration requires a compromise between speed, stability, and specificity. If the primary sequence of amino acids emphasizes one of these characteristics, the others might suffer and the folding process may not be optimized. We provide an example of a model peptide whose primary sequence produces a highly stable supersecondary two-helix bundle structure, but at the expense of lower speed and specificity of the folding process. We show how computational simulations can be used to discover the configuration of the kinetic trap that causes the degradation in the speed and specificity of folding. We also show how amino acid sequences can be engineered by specific substitutions to optimize the folding to the desired supersecondary structure.